Purpose. This paper reports the procedures and the clinical results of a series of surgical treatments for skeletal metastases from soft tissue sarcomas. Subjects and m eth ods. Surgical treatment of metastatic bony lesions from soft tissue sarcomas has been carried out over a 20 year period (1975± 1996). Thirty-two patients developed skeletal metastases from soft tissue sarcomas, and 20 of these cases received surgical treatment. The 23 metastatic bony lesions in these 20 patients were treated using the following surgical approaches: wide resection with prosthetic replacement in ® ve lesions, wide or m arginal resection without reconstruction in four lesions, intramedullarly nailing with curettage and methylmethacrylate cementation in four lesions, m arginal resection of vertebral body with replacem ent by a ceramic prosthesis in three lesions, laminectomy in three lesions, intramedullarly nailing in two lesions, and curettage in two lesions. Results. Relief of pain was achieved in 17 of the 20 patients. The ambulatory status of the patients with metastasis in the lower extremity or periacetabular region was signi® cantly improved in nine of 10 cases. Seventeen patients died of disease, with a m ean survival period of 17.9 m onths after surgery for m etastasis. D iscussion. Although surgical treatment for skeletal metastases from soft tissue sarcomas cannot save the life of the patient, it can be of value in improving their well-being and overall quality of life. In these cases, surgical intervention m ay be m ore frequently indicated than in tumors with an osteoblastic or mixed pattern.
Introduction
Soft tissue sarcom as have a potential for distant m etastasis, and a signi® cant proportion of cases are resistant to recent m ultimodal treatm ents involving chem otherapy, radiotherapy and wide local resection. 1, 2 Lung m etastasis appears to be most comm on in patients with distant tumor recurrence, is life threatening, and from recent reports describing increased survival, m ay be best countered through aggressive m etastasectomy. 3, 4 In contrast, skeletal m etastasis occurs with a m uch low er incidence when com pared with the lung, 5, 6 but m ay cause som e orthopedic problem s.
M etastatic lesions from soft tissue sarcom as are characterized by osteolytic destruction w ith a perm eative or m oth-eaten pattern. 7 T hey increase the risk of pathological or im pending fracture and instability of the spine which m ay in turn lead to intractable pain and disfunction. 7, 8 Alm ost half of the m etastatic bony lesions sustained pathological fracture in the previous study. 7 T herefore, appropriate surgical treatments for m etastatic bony lesions m ust be considered for im proving the patient' s quality of life, and possibly prolonging their survival.
Apart from a couple of sporad ic cases, 8± 10 there have been few studies undertaken to analyse the outcom e of surgical treatment for skeletal m etastasis from soft tissue sarcom as. In the present report, the authors describe the results of aggressive surgeries, including w ide local resection with prosthetic replacement, to deal with these cases.
Subjects and m ethods
T hirty-tw o patients with skeletal m etastasis were identi® ed from 302 cases of soft-tissue sarcomas at the authors' institutions over a 20-year period (1975± 1996) . The patients' prim ary lesions were rem oved with no evidence of recurrence. Skeletal m etastasis was diagnosed by radiological ® ndings, including a bone scan. D irect invasio n to local bones from the prim ary soft tissue sarcom as was excluded from skeletal metastasis. 15, 16 and 17) to prevent paralysis, and followed by postoperative radiotherapy (40± 50 G y). Palliative curettage w as perform ed for the huge iliac m ass (case 13) which caused intractable pain due to severe com pression of the fem oral nerve. In the rem aining three cases (cases 5, 7 and 8), the operations were perform ed palliatively to relieve pain and ease nursing care.
Pain relief for 17 patients with pain prior to surgery, and w alking ability in 10 patients with surgery of the lower extremity and the periacetabular region, w ere evaluated according to the criteria of Enneking et al. 13 The follow-up period ranged from 5 to 85 m onths (m ean, 36.3 m onths) after the date of the ® rst adm ission. Survival was calculated according to the m ethods of Kaplan and M eier.
14 Survival points were based on survival after the ® rst surgery for a m etastatic bony lesion.
Results

Local control
Local recurrence after tum or resection at the wide or m arginal m argin was not detected clinically during follow-up period. M ild w ound infections developed in tw o patients, both of which resolved with antibiotic therapy. N o m ajor com plications, such as deep infection, were observed. T here were no instances of prosthetic dislocation, loosening, or failure. F ig. 1 and Fig. 2 show the representative cases that received w ide local resection and prosthetic replacement for the solitary m etastatic lesion.
Pain relief and function
Fifteen out of 19 patients with pain prior to surgery achieved relief of pain, restored m obility and the use of affected lim bs within 1 week after surgery: no m edication was used for 10 patients; non-narcotic m edication was used only occasionally for ® ve patients. T hey demonstrated im provem ent compared with their preoperative pain status, and increased independence during activity. Ease of care was enhanced and pain relief was achieved, even in nonam bulatory patients, in spite of the extent of the disease. The rem aining four patients needed interm ittent or continuous narcotics after surgery; one patient (case 5) failed to be stabilized with internal ® xation due to rapid destruction of the lesion, and three patients achieved little pain relief after lam inectomy. Relief from pain was achieved in all the patients whose treatment involved tum or resection and prosthetic replacem ent for their spinal m etastases (Fig. 3) . In terms of am bulatory status, two were able to walk without any supports after surgery, and four could walk with a cane, tw o could walk with crutches, and tw o required a w heelchair. Because of the palliative m ass reduction of the huge iliac m etastasis (case 13), intractable pain due to compression of the femoral nerve disappe ared im m ediately after surgery, and the patients were able to walk for 6 m onths until their condition deteriorated (Fig. 4) . In three cases, lam inectom y reduced and temporarily prevented paralysis, but resulted in a com plete paraplegia after 2± 4 weeks due to tum or progression. Tum or resection and prosthetic replacem ent for spinal m etastasis pre- 
. (Left) A 26-year-old m ale with m eta stasis of m aligna nt schwannom a to the fem ur. An osteolytic lesion with a pathological fracture is discernible. (Right) The patient was am bulatory after wide resection and prosthetic replacem ent (K otz system ) for 4 m onths until his illness reached a term inal cond ition.
vented neurological dysfu nction during the followup periods in these patients. w ith internal ® xation to provide secure stabilization, or prosthetic replacement to restore joint function, provides considerable bene® ts. F rom this perspective, a diffuse involvem ent of skeleton by soft tissue sarcom as m ay not be a contraindication to surgical treatment.
In the present study, m ethylm ethacrylate was used in ® ve cases for the internal ® xation of pathological fractures, a procedure that has been used w idely in dealing w ith m etastasis from carcinom a. 18, 19 This procedure afforde d im m ediate stability and enabled the patients to resum e w alking w ith good relief of pain in all cases. Since m etastasis from soft tissue sarcom as leads alm ost exclusively to osteolytic lesions, 7 stabilization with m ethylm ethacrylate appears to be a successful strategy for countering this possib ility. Recent advances in prostheses have led to endoprosthetic replacem ent as an option for the treatm ent of m etastatic bony lesions in addition to prim ary bone tum ors. 17, 20 The use of an endoprosthesis permits tum or resection and rapid stabilization in a single surgical event. In all of the ® ve cases involving the low er extrem ity of a lim b w here this procedure was employed, pain relief was achieved and the am bulatory status was enhanced im m ediately following surgery. Since a local recurrence has not been detectable during the follow-up period, stabilization via endoprosthetic replacement app ears to work well for the treatm ent of lesions m etastasizing to the proximal fem ur and hum erus from soft tissue sarcom as. By using internal ® xation with m ethylm ethacrylate or endoprosthetic replacem ent, pain relief was achieved satisfactorily in m ost cases, and considerable function was gained in the cases involving a lower lim b extremity. Therefore patients w ith internal ® xation of a pathological fracture. 18 O f particular note in our study is that in three of the four alveolar soft tissue sarcom as, the m ean survival period following surgery was m ore than 3 years, indicating that surgical intervention seems well indicated for this particular tum or, and longer survival m ight be expected in other cases, for example, skeletal m etastases from thyroid cancer. 16 Unfortunately, in spite of aggressive surgical treatm ent, it is disapp ointing that no 5-year survivor after surgery was recorded, although cases of a greater than 5-year survival period after metastasectomy for lung or lym phnode metastases have been reported. 4, 22 W hile som ewhat speculative, it is reasonable to conclude that metastases to the skeleton m ay be considered to be a m ore signi® cant indicator of a poor outcom e when contrasted with lung or lym phnode for patients with soft tissue sarcomas.
In summ ary, surgical treatm ent for skeletal m etastases from soft-tissue sarcom as cannot save the life of the patient, but m ay be of value in improving their well-being and overall quality of life. W e believe that, in these cases, surgical intervention m ay be m ore frequently required than for m etastatic tum ors with an osteoblastic or mixed pattern, such as prostatic or breast carcinom as. F urther studies will be required to con® rm that surgical intervention in cases of skeletal m etastasis from soft tissue sarcom as leads to im provem ents in patient survival.
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